Abstract PTSD is a risk factor for alcohol problems and both in turn have been independently associated with increased health problems. However, it is unclear whether alcohol use moderates the relationship between PTSD and health. Participants were battered women (N = 336) recruited from local domestic violence shelters and non-shelter victim-assistance agencies. A 2 (PTSD diagnosis) · 3 (abstainer, infrequent/light, regular/heavy drinking) ANCOVA was conducted, with injuries and length of abuse as covariates and health concerns as the dependent variable. Main effects for PTSD and alcohol use were significant but not the interaction. Women with PTSD reported the greatest number of health concerns. Women who abstained from drinking and those who drank regularly/heavily reported more health concerns than the infrequent/light drinkers. Health concerns associated with PTSD do not appear to be due to problem drinking. In addition, infrequent/light drinking, even for women with PTSD, may be associated with fewer health concerns.
Introduction
Recognition of the high rates of interpersonal violence (IPV) experienced by women has led to increased concern about negative mental and physical health consequences of such experiences (Buka et al. 2001; Jones et al. 2001) . Relationship violence has been associated with posttraumatic stress disorder (PTSD) (Bennice et al. 2003) , alcohol problems (Miller and Downs 1993; Testa and Leonard 2001) , increased medical comorbidity (Campbell et al. 1997; Plichta 2004) , and increased health care utilization (Marshall et al. 1998; Plichta 1992; Walker et al. 2003; Wisner et al. 1999) . However, the relation between PTSD, alcohol use, and physical health in general as well as specific to IPV, has only begun to be addressed in the literature (El-Bassel et al. 2003; Savarese et al. 2001; Wingood et al. 2000; Zlotnick et al. 2003a, b. In particular, it is unclear whether PTSD and alcohol use have independent or interdependent effects on physical health. This study examines alcohol use as a moderator of the relation between PTSD and health concerns among battered women from a community sample and tests whether alcohol use and PTSD have independent or interdependent effects.
Posttraumatic stress disorder and physical health Both IPV and PTSD have been associated with negative health consequences (Ciechanowski et al. 2004; Kimerling et al. 2000; Walker et al. 2003; Weinbaum et al. 2001; Zoellner et al. 2000) , and researchers have begun to investigate the pathways through which trauma exposure (e.g., IPV) and reactions to trauma (e.g., PTSD) influence negative health consequences (Cromer and Sachs-Ericsson 2006; Lang et al. 2006; Ouimette et al. 2004; Roy-Byrne et al. 2006) . With regard to the former, there appear to be multiple pathways from IPV to negative health consequences including acute injury, chronic health problems as a result of untreated injury, increases in negative health behaviors (Coker et al. 2002) , as well as the allostatic load associated with trauma (Beckham et al. 2002; Glover et al. 2006; Resnick et al. 1997; Schnurr and Green 2004; Shalev et al. 1990 . Regarding the latter, an important consideration in the relation between violence experienced and changes in health status is the victim's posttraumatic response. In particular, psychological distress after a trauma, such as PTSD or depression, has been found to be an important mediator of poorer self-reported physical health, immune function, and higher rates of physician-diagnosed medical conditions (Ciechanowski et al. 2004; Frayne et al. 2004; Lang et al. 2006; Leserman et al. 2005; Norris et al. 2006; Schnurr and Green 2004; Schnurr and Spiro 1999; Woods et al. 2005) . Thus, it appears that there are both direct pathways between IPV and negative health consequences, via injuries and allostatic load and indirect pathways via PTSD (Schurr and Green 2004) .
There is a similar pattern of direct and indirect pathways between PTSD and negative health consequences. First, there is a robust literature indicating that individuals who meet criteria for PTSD both display and report decrements in health, including more pain overall, pregnancy neurological problems, respiratory problems, cardiovascular problems, and gastrointestinal problems (Litz et al. 1992; McFarlane et al. 1994; Lauterbach et al. 2005; Shalev et al. 1990 Zoellner et al. 2000 . These relations appear even after controlling for physical injuries (Kimerling and Calhoun 1994; Wagner et al. 2000) or comorbid medical conditions (Zatzick et al. 2002; Zatzick et al. 2003; Zatzick et al. 1997 ). In addition, PTSD severity is associated with increased physical health complaints Litz et al. 1992; Zoellner et al. 2000) . Second, it has been hypothesized that PTSD may indirectly affect health through changes in health behaviors. In particular, there is some evidence that negative changes in health behaviors, like increased alcohol use, smoking, decreases in exercise, and avoidance of medical care may be associated with PTSD (Dobie et al. 2004; Lang et al. 2003; Lawler et al. 2005; Morland et al. 2007; Ullman and Brecklin 2003; Ullman et al. 2005) .
Both trauma exposure and PTSD have also been associated with increased alcohol-related problems (Breslau et al. 1997; Kessler, Crum et al. 1997; Kilpatrick et al. 2000; Ouimette et al. 1996; Stewart et al. 2004; Stewart et al. 1998) . Specifically, IPV has been associated with a greater likelihood of alcohol-related consequences (Rice et al. 2001 ) and with heavy episodic drinking (Testa and Leonard 2001; Testa et al. 2003) . Similarly, PTSD is associated with increased alcohol problems and consumption (Breslau et al. 2000; Darves-Bornoz et al. 1998; Kessler et al. 1995; Marx and Sloan 2003; Ullman and Brecklin 2003; Najavits et al. 1997) .
Alcohol use and physical health Independent of the literature on trauma exposure, PTSD, and physical health, alcohol use itself is associated with increased risk for both acute and chronic health consequences, including injuries, cancer, stroke and coronary heart disease Rehm and Monteiro 2005; Room et al. 2005) . However, the impact of alcohol use on health outcomes is complex. For many chronic diseases, changes in risk are related to the specific pattern of alcohol use. For example, chronic excessive alcohol consumption is associated with an increased risk for a variety of negative health consequences, but low-to-moderate consumption on average is associated with a lower risk than abstinence. This J-shaped relation is an especially robust finding in the literature on alcohol and coronary heart disease (Corrao et al. 2004; Di Castelnuovo et al. 2006; Room et al. 2005 ). There is a broad discussion regarding findings that when compared with abstinence, low-to-moderate average consumption (i.e., 20 g per day) is associated with lower coronary heart disease incidence and mortality. This relation reverses at higher levels of alcohol consumption. For example, average consumption of more than 70 grams of alcohol per day has been associated with greater health risks when compared with abstainers (Corrao et al. 2000) . However, research findings regarding the protective effects of low-to-moderate alcohol use in women are less conclusive than those for men (Corrao et al. 2000; Green et al. 2004; White et al. 2002) .
The aforementioned studies have generally focused on objective health outcomes. Studies that focus on perceived health or health concerns have also found relationships between alcohol use and health concerns Stranges et al. 2006) . Similar to what has been found in looking at more objective measures of health outcomes when drinking quantity has been examined in relation to subjective health, non-drinkers have the lowest subjective physical health and current drinkers who consume 2-3 drinks per day appear to have the best subjective health (Stranges et al. 2006) . Similarly, when drinking frequency and quantity are combined, a U-shaped distribution has been found between drinking and physical health concerns in women ).
The present study
The association between alcohol and trauma exposure and PTSD is well established empirically. The separate associations between alcohol and health outcomes and between PTSD and health outcomes also appear well established. What is less clear is how alcohol use that co-occurs with trauma exposure and PTSD influences health. Although it has been hypothesized that trauma exposure may lead to both problem drinking and to PTSD, and that these outcomes of trauma exposure lead to problems with physical health, few studies have specifically investigated PTSD, alcohol use, and health outcomes. Instead, studies have tended to (a) investigate only the relationship between trauma exposure, PTSD and alcohol but not consider physical health consequences (Breslau et al. 1997; Breslau et al. 2000; Kessler, Crum et al. 1997; Kessler et al. 1995; Kilpatrick et al. 2000; Marx and Sloan 2003; Ouimette et al. 1996; Stewart et al. 2004) or (b) examine changes in health behaviors, as a group (e.g., examine alcohol use, smoking, and decreases in exercise as a single, combined variable), as a consequence of trauma exposure and PTSD rather than focusing more specifically on independent contributions to health outcomes (Dobie et al. 2004; Lang et al. 2003; Lawler et al. 2005; Morland et al. 2007; Ullman and Brecklin 2003; Ullman et al. 2005) . For example, in a study of women with substance use disorder diagnosis, PTSD was associated with significantly poorer functional health and well-being . In this study, however, the role of alcohol use on health, either independently or in relation to PTSD was not examined. In another study, women in primary care with comorbid PTSD and substance use disorders were compared with women without substance use disorders on several domains of health problems (Zlotnick et al. 2003a, b ; no differences were found in self-reported health functioning or number of lifetime medical illnesses. However, this study was limited by a small sample size and the lack of a traumaexposed, PTSD negative comparison group.
Given that relatively few studies include an exploration of the effects of PTSD and alcohol use on health concerns, our interests were in testing whether PTSD and alcohol use are independently related to self-report of health concerns in a sample of recent IPV victims, and whether the relation between PTSD and health concerns was moderated by alcohol use. We expected a significant interaction wherein the protective effects of light, less frequent alcohol use would be present, but only for those women without PTSD. In those women with PTSD, we expected to find increased health concerns, even with lower amounts of alcohol use.
Methods

Participants
This sample consisted of participants recruited through local domestic violence shelters (49%) and non-shelter victim-assistance agencies (51%). Exclusion criteria included apparent psychosis, illiteracy, intoxication at the time of the assessment, or potential danger to the participant (n = 12). There were no other exclusion criteria, thus women with other psychiatric symptomatology could be included in the sample. Women must have experienced battering within an intimate relationship that lasted three months or more (M = 7 years, SD = 7 years). During telephone screenings, both duration of the relationship and abuse severity were assessed. The screening criteria for battering severity was based on the modified Conflict Tactics Scale (Straus et al. 1996) and was defined as two or more severe behaviors or any combination of four or more severe and minor behaviors. Each must have occurred during a separate battering incident. The most recent incident had to be between two and 24 weeks prior to assessment (M = 43 days, SD = 35 days). Sixty-seven women were excluded based on these eligibility criteria during telephone screenings. The majority of women included had experienced chronic IPV (M = 5 years, SD = 6 years).
Of the 369 women assessed, 21 did not complete the assessments and 12 had data that were deemed invalid, yielding a final sample size of 336. Participants ranged in age from 18 to 62 (M = 34.51, SD = 8.03 years). Sixty seven percent of the sample was African American (n = 225), 27% Caucasian (n = 92), and 6% were from other ethnic groups (n = 19). Fifty-five percent of the participants reported personal incomes below $10,000 annually (n = 186). Participants had approximately a high school education (M = 12.59 years, SD = 2 years). Sixtyseven percent had children (n = 225).
Measures
Revised Conflict Tactics Scale (CTS2: Straus et al. 1996) . The Conflict Tactics Scale and CTS2 (Straus 1979; Straus et al. 1996) are the most widely used scales for measuring interpersonal relationship conflict. The CTS2 is a 78-item scale measuring five categories of behaviors aimed at resolving conflict: negotiation, psychological aggression, physical assault, sexual coercion, and injury (Straus et al. 1996) . Items from the physical assault scale were used as screening criteria for inclusion into the study and the physical injury subscale was used as a covariate.
Timeline Followback Method Alcohol (TLFB: Sobell et al. 1996; Sobell and Sobell 1992 ) was used for assessment of alcohol consumption patterns. The TLFB is a widely used retrospective measure that obtains daily estimates of drinking, was used for assessment of alcohol consumption patterns. For the TLFB, participants are presented with a calendar to write important events as memory prompts for daily estimates of alcohol consumption over the past month. The TLFB has been found to have good psychometric properties and to provide valid data in situations where data collection is within a research setting, voluntary, confidential, and participants are alcohol-free at time of assessment. For the present study, drinking pattern was conceptualized as a categorical variable resulting from the combination of drinking frequency (days per week) and quantity (drinks per drinking day), including nondrinkers. We formed three unique groups: abstainers (nondrinkers); infrequent/light drinkers (one or two drinks per occasion, no more than once per week); and regular/heavier drinkers (three or more drinks per occasion or drinking two or more times a week). The combination of drinking frequency and peak drinking (drinking pattern) has been found to predict general health and physical functioning in women .
Posttraumatic Stress Diagnostic Scale (PDS: Foa et al. 1997) . The PDS is a 49-item self-report measure designed to assist with the diagnosis of PTSD. The instrument assesses all DSM-IV diagnostic criteria including: a traumatic stressor; experiencing fear, helplessness, or horror; intrusive, avoidance, and hyperarousal symptoms; and duration and course of symptoms. A PTSD diagnosis is made only if the six DSM-IV criteria are endorsed. The scale has been found to have high internal consistency and to demonstrate acceptable convergent validity when compared with other measures of PTSD diagnosis and symptom severity (Coffey et al. 1998; Griffin et al. 2004) . For the purposes of this study the PDS was used as a diagnostic indicator of PTSD.
Pennebaker Inventory of Limbic Languidness (PILL: Pennebaker and Brittingham 1982) . The PILL is a 54-item, 5-point scale assessing frequency of common physical symptoms and sensations. Symptoms were coded as present or absent and then summed to create a continuous variable indicating health concerns. The reported internal consistency for the measure is high (.88) and was .96 for our sample (Pennebaker and Brittingham 1982) . High PILL scorers are aware of more symptoms across a number of settings relative to low PILL scorers. The scale has been found to have reasonable convergent validity, correlating both with other physical health indicators and with measures of health concerns. For example, PILL scores are positively correlated with self-reported physician visits (r = .22, N = 505), number of days that the person's activities were restricted (r = .19, N = 505), and aspirin use (r = .30, N = 231). The PILL correlates moderately with the Hopkins Symptom Checklist (r = .48, N = 213), the Autonomic Perception Questionnaire (r = .50, N = 75), and the Cornell Medical Index composite score (r = .57, N = 100).
Procedures
Assessments were conducted at the Center for Trauma Recovery at the University of Missouri-St. Louis from 1999-2002. Assessments were conducted in two sessions held up to one week apart, with each visit lasting from one to three hours. The PDS and PILL were self-administered via computer. The TLFB was completed using paper and pencil, and trained female interviewers were present and available to answer participants' questions about converting their daily alcohol consumption into standard drinks. All data were collected as part of a larger study. Participants were paid for participation.
Results
Preliminary analyses
Means and standard deviations for primary measures are listed in Table 1 . Participants reported a wide range of health concerns. The most commonly endorsed were watery or itching eyes, gastrointestinal symptoms (upset stomach, indigestion, abdominal pain), shortness of breath, racing heart, back pain, and headaches. The women reported experiencing an average of over 20 health concerns. We also examined demographic and abuse characteristics and health concerns. There were no significant differences between African-American participants and Caucasian participants in health concerns, nor were there significant differences based on income or education. An increased number of health concerns was associated with more physical injuries sustained during the abuse, r 2 = .26, p < .001, and more chronic domestic violence, r 2 = .13, p < .05.
Participants reported high rates of PTSD; 85% of this sample met criteria for PTSD (n = 286). Caucasian participants were significantly more likely to meet criteria for PTSD, v 2 (1, 362) = 7.95, than African American participants. There were no significant differences in PTSD diagnoses based on income or education. In this sample, 51% of participants (n = 172) reported that they did not drink alcohol at all over a typical month, 13% endorsed light/infrequent use of alcohol (n = 44), and 36% reported regular/heavy use of alcohol (n = 120). There were no significant associations between drinking patterns and ethnicity, income, education, length of abuse, or injuries sustained.
Data screening
All measures of interest for this paper were completed by 336 participants. For 65 participants (16%), data from one or more responses were missing. However, no differences were found on any of the primary variables of interest between those with complete versus incomplete data. Thus, it appears that the subset of participants who provided complete data were representative of the larger sample and comprise the sample analyzed below. Data were examined for compliance with the assumptions of analysis of variance (Tabatchnik and Fidell 2001) . There were no univariate outliers on the PILL, and, although the variable distribution was skewed, it was insufficient to violate the assumptions of ANCOVA.
Alcohol use and PTSD
Analysis of covariance (ANCOVA) was used to examine the number of self-reported physical health concerns. The independent variables were PTSD and drinking pattern. The degree of injuries sustained during the domestic abuse and length of abuse were used as covariates. Analyses were performed using SPSS GLM. The covariate, injuries, remained significant in the model whereas length of abuse was not significant. After adjustment by covariates, health concerns differed significantly by PTSD, F(1, 335) = 10.28, p < .001, wherein the presence of a PTSD was associated with a greater number of health concerns (Cohen's d = .73). Health concerns also differed significantly with drinking pattern, F(2, 335) = 3.26, p < .05, but the PTSD and drinking pattern interaction was not significant, F(2, 335) = .91 (see Fig. 1 ).
Simple contrasts were used to examine whether significant differences in the number of health concerns existed between the three drinking patterns, using abstainers as the reference group. There was a significant difference across the 3 groups, F (2, 329) = 3.16, p < .05. There was no significant difference in health concerns between abstainers and regular/heavy drinkers (Cohen's d = .11) but both abstainers (Cohen's d = .56) and regular/heavy drinkers (Cohen's d = .70) had significantly more health concerns than light/infrequent drinkers, p < .05.
Post-hoc analyses
Given our findings of a main effect for drinking and health concerns, we conducted two sets of post-hoc analyses. The first analysis disaggregated drinking pattern to examine both frequency and peak alcohol use in relation to health concerns. Analysis of covariance (ANCOVA) was used, with degree of injuries and duration of abuse as covariates. The independent variables were frequency of drinking (abstainer = 0 drinking days over month, infrequent = once/week or less, frequent = more than once/week) and peak use (abstainer = 0 drinks, light = less than 4 drinks/ peak drinking occasion, and heavy drinker = 4 + drinks/ peak drinking occasion). Both covariates were significant. After adjustment by covariates, health concerns differed. Specifically, there was a main effect for frequency of drinking, F(1, 343) = 12.03, p < .001. Drinking more than once per week was associated with significantly more health concerns than less frequent alcohol consumption, p < .05. There was not a significant main effect for peak use, F(1, 343), but the interaction between frequency and peak alcohol use was significant, F(1, 343) = 5.99, p < .05. Based on post-hoc planned comparisons, those who consumed alcohol infrequently and kept their alcohol use below 4 standard drinks per drinking occasion had the fewest number of health concerns. Those who consumed alcohol frequently, even if they kept their alcohol use below 4 standard drinks per drinking occasion, had the greatest number of health concerns, p < .05. There were no differences between abstainers and those who consumed 4 or more drinks in health concerns.
Discussion
The present study is one of the few to examine the impact of both PTSD and substance abuse on health outcomes and is the first to our knowledge that focuses specifically on whether health concerns associated with PTSD varies as a function of alcohol use Zlotnick et al. 2003a, b) . Results indicated both PTSD and drinking patterns contributed to health concerns. Women with PTSD reported more concerns about their physical health than women without PTSD. Conversely, light and infrequent alcohol consumption was associated with fewer reported health concerns than abstinence or heavy/regular alcohol consumption. Considering the contributions of both PTSD and alcohol use, PTSD appeared to have the larger impact on women's health concerns.
PTSD and physical health
Our study adds to the growing research literature documenting relationships between PTSD and health outcomes (Schnurr and Green 2004; Trief et al. 2006) . Our research suggests that PTSD has a unique impact on health concerns in recently battered women, even after controlling for acute injury and length of the use and taking into consideration the potential moderating role of alcohol use. In other studies, PTSD has been hypothesized to be the ''key mechanism'' between trauma exposure and health outcomes, even after considering the high comorbity between PTSD and disorders such as depression and substance use, perhaps because of the toll of allostatic load (Schnurr and Green 2004; Schnurr and Spiro 1999; Wolfe et al. 1994) . Our study lends support to the literature documenting an independent effect of PTSD when comorbid conditions are examined (Boscarino and Chang 1999; Schnurr et al. 2000) . However, it should be noted that the comorbid conditions investigated in this study did not extend to other mental health concerns.
Alcohol use and physical health
Our findings also support the behavioral view that poor health behaviors such as alcohol use, that can be associated with PTSD, may independently lead to increased health concerns. The J-shaped distribution between alcohol use and health concerns, are consistent with extant literature on alcohol and physical health (Corrao et al. 2000; Room et al. 2005) or subjective physical health . Light and infrequent alcohol use was associated with fewer reported health concerns and the association reversed at higher and more frequent levels of drinking. Moreover, the present study provided a replication of this finding in women, a population in which the relations between drinking patterns and health outcomes has been less consistent (Corrao et al. 2000; Gmel et al. 2003; Rehm et al. 2001) . Heavy alcohol consumption has been associated with multiple health problems including coronary heart disease, injuries, various cancers, hypertension, and liver disease Rehm and Monteiro 2005; Room et al. 2005; Standridge et al. 2004) . Given these associations, it is not surprising that general health concerns were elevated in this group, even once we controlled for injuries due to the relationship violence and controlled for the duration of time over which the abuse occurred. The robust finding that alcohol abstinence is associated with somewhat poorer health than light alcohol use has perplexed many. Physiological explanations have been posited to explain the U or J-shaped distribution, at least for the relation between alcohol consumption and coronary heart disease, as light or moderate use is associated with reductions in plaque deposits . However, this study extends these associations between light or moderate alcohol use and more general health concerns. One difficulty with the present study, and much of the other literature examining this issue, is that the reason for alcohol abstinence was not assessed (Shaper 1995; Shaper and Wannamethee 1998; Wannamethee and Shaper 1997 ). Thus, it is possible that some of the women who abstain from drinking have past histories of problem drinking and may have health problems as a consequence of that period, or that women may currently abstain from drinking because of significant physical or mental health concerns or medication interactions. Future research should examine the context for drinking. It is possible that light, regular drinking occurs predominantly in social contexts, for socially motivated reasons (Mohr et al. 2005; Stewart and Chambers 2000) . Thus the association between lower drinking and lower health concerns may be explained by a tertiary factor, such as social support, which is associated with better health (Penley et al. 2002; Uchino et al. 1999) . Conversely, heavy drinking may be associated with higher coping motives and with drinking alone (Bonin et al. 2000; Cooper et al. 1995; Mohr et al. 2005) . Higher coping motives have been associated with more negative consequences for drinking (Cooper et al. 1995) . Alcohol use may have direct effects on health concerns but also may serve as a proxy variable for other aspects of abused women's lives, which may also have direct effects on health outcomes. More complex, multivariate and longitudinal studies are needed to allow us to better understand the relationship between alcohol use and health concerns in battered women.
Another issue with the present study was the use of a combined measure of frequency and quantity as a measure of alcohol use. The present study included post-hoc analysis as a preliminary and exploratory step toward disaggregating the main effect of alcohol use on health concerns -i.e., does this effect stem from how often and/or how much individual drink. Those exploratory analyses indicated an interaction of peak alcohol use and frequency, with those who drank frequently but who drank less on those occasions and those who abstained from alcohol having the least amount of self-reported physical health concerns and those who drank frequently but more on those occasions having the most number of self-reported health concerns. It should be emphasized that these findings are exploratory in nature, and should be interpreted in that light. This study was not designed to address more nuanced questions regarding the impact of varying types of drinking behavior on health outcomes. In addition to the limitations of this study, there are also important definitional questions within the emerging literature on the possible non-harmful patterns of alcohol use related to (a) what constitutes light use on a given occasion and (b) what constitutes ''frequent'' versus ''infrequent'' drinking. Various factors also may affect the impact of the quantity of alcohol consumed on health outcomes, including differences in the number of hours over which alcohol was consumed and the weight of the drinker. Future research should attempt to assess more detailed information regarding drinking behavior to better address what types of drinking patterns are most associated with negative health outcomes in women.
Contrary to our predictions, there was no interaction effect between PTSD and drinking pattern. Thus, based on these findings, the health problems associated with PTSD do not appear to be related to or exacerbated by drinking behavior. The association between PTSD and poorer health may be caused by other factors such as allostatic load, chronic sleep disturbance, the effects of persistently high cortisol levels, or changes in other health related behaviors due to avoidance or isolation (Clum et al. 2001; Krakow et al. 2001; Morgan and Grillon 1999) . Similarly, health concerns associated with drinking behaviors occurred independent of PTSD (Zlotnick et al. 2003a, b) . These results suggest that, even for those women with PTSD, drinking moderately may be associated with health benefits, as long as the alcohol use remains relatively infrequent and is not used to self-medicate PTSD symptoms.
Our findings of associations between both PTSD and alcohol use with elevated health concerns in battered women suggest that many of these women may be highly likely to present with somatic complaints in primary health care settings. This emphasizes the need for collaboration between physicians and mental health providers. One option is to integrate mental health providers more regularly into primary care settings, rather than in specialty mental health clinics. These may be more accessible for many women who present predominantly with somatic concerns. It also may be more difficult for lower income women to access specialty care and to access mental health services (Kimerling and Baumrind 2005; Lipsky and Caetano 2007) . Another option to increase access to appropriate assessment and services is to train physicians in assessing interpersonal violence exposure, PTSD symptoms, and alcohol use. Implementing such training and having appropriate referrals that are available and accessible would be essential. Physicians can also be trained in conducting brief interventions. These have been developed to reduce high risk drinking, and there are promising early prevention strategies for PTSD as well. Such brief interventions might facilitate women accessing prevention programs that have been developed to reduce high risk drinking and reduce risk of PTSD following trauma exposure. Regardless, there is a tremendous need to better identify health concerns that are secondary to or exacerbated by interpersonal violence to decrease associated health care costs. Also, because studies have found reciprocal relationships between violence, alcohol use, and revictimization, prevention strategies have the opportunity to reduce what may become an escalating pattern of risk behaviors.
It is important to acknowledge the limitations of the present study, most notably, the cross-sectional design and reliance on self-report measures for the primary constructs of interest. Given this design, there is no way to examine the temporal sequencing of these relations. Thus, we cannot determine whether PTSD or alcohol use caused elevated health concerns. Future work in this area would benefit from longitudinal studies to better model the development of and changes in these symptoms over time. This paper did not include other measures of health problems including review of medical records or examination of treatment utilization, which would have extended the findings beyond self-report of health concerns. We cannot know whether actual health status differed or whether health concerns reflected perceptions of somatic experiences. In addition, the present study did not assess other possible psychiatric comorbidities. It is possible that the present findings may be explained by other psychiatric symptoms that can co-occur with either PTSD or alcohol misuse such as depression, other anxiety disorders, dependence upon other drugs, or nicotine dependence Kimerling et al. 2007 ). These diagnoses can also be associated with health concerns . Further examination of these important issues would be useful to the literature, but beyond the scope of the current paper.
The study has several limitations that may affect the generalizability of the findings. Research was conducted with female participants only, a group that is at greater risk for PTSD but at reduced risk for alcohol problems (Breslau 2002; Kessler et al. 1997) . It is possible these results may not generalize to men; comparisons based on gender were not possible. In addition, the study did not assess other potential comorbid psychiatric conditions. It is possible that our findings may be a reflection of other underlying conditions such as depression. Also, given the overrepresentation of low income participants and ethnic minorities, it is unclear whether the composition of the sample may reflect a sampling bias. Unfortunately, data were not available for comparison with the host programs. Shelters and victim service agencies were contacted following the end of data collection, and staff indicated that the sample that participated in this research study was generally consistent in terms of income and ethnocultural diversity with the women who they serve. However, it cannot be ruled out that women who were lower income or who were unemployed may have been more able or willing to participate in the research study. Although we did not find that income, education, or ethnicity affected health concerns in our sample, it is possible that our results may not generalize to other samples. In addition, this study had high rates of PTSD and, therefore, it is possible that this may have made it more difficult to detect an interaction between PTSD and drinking patterns.
Despite limitations, the present study has a number of strengths, including a large sample, recent trauma among the participants, and inclusion of measures of both PTSD and drinking that appear useful in extending our understanding of the relations between trauma exposure and health concerns in battered women. Overall, PTSD and alcohol use both contributed to women's perceptions of their physical health. These results highlight the importance of assessing health concerns of women who have experienced domestic violence and the likelihood that these women will present in medical settings. In addition, the results highlight the importance of prevention of IPV as a means of prevention of other complex negative medical and behavioral problems (Coker 2004 (Coker , 2006 . Future research should utilize more objective measures of health status to better understand the nature of health concerns associated with both PTSD and alcohol use.
